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Contact Information
• http://www.weather.gov/baltimore or
http://www.weather.gov/washington
Website

• (703) 260-0105 ext 3 
Right to Ops Area for Emergency Management and Government

• http://www.weather.gov/lwx/em.php
A special webpage for Emergency Management

• http://www.weather.gov/om/winterstorm
A special webpage for Local Government decision makers.
Metro area centric.
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Also check out

http://cell.weather.gov

(geared for cell phone display)

• 24x7 staffing, comprising a total of 25 staff:

Meteorologist-in-Charge
MIC – Jim Lee

Science & Operations Officer Warning Coordination Meteorologist Electronic Systems Analyst

SOO – Steve Zubrick WCM – Chris Strong ESA – Art Patrick

– 5 General Forecasters 

– 5 Senior Forecasters                                    - 3 Electronics

– 5 Met Interns & Hydro-Met Techs                    Technicians

Service Hydrologist – Rich Hitchens

Information Technology Officer – Steve Listemaa

Administrative Support Assistant – Josie Bergner

Staffing



 

Tropical Cyclone
Development

• Water Temperature 80+ °F

• Light Winds through all levels of 
the Troposphere – Little shear

• A Disturbance that initiates the 
thunderstorm activity

Ingredients needed:Ingredients needed:



 

Tropical Cyclone 
Development

74 mph or higherHurricane/Typhoon

39 to 73 mphTropical Storm

20 to 38 mphTropical Depression

No organized windsTropical Wave

Sustained WindsStages



 

Saffir Simpson Scale

Moderate28.50 - 28.9196 to 1102

Minimal28.9474 to 951

Catastrophic27.16 or less156 +5

Extreme27.17 - 27.88131 to 1554

Extensive27.91 - 28.47111 to 1303

DamagePressureWinds (mph)Cat



 

What Kills a Hurricane?

• Water temperatures below 80°F

• Strong winds aloft

– Jet stream 

–Wind shear

• Interaction with Land



 

Weakening Upon Landfall



2008 Hurricane Names

Arthur
Bertha
Cristobal
Dolly
Edouard
Fay
Gustav
Hanna

Ike
Josephine
Kyle
Laura
Marco
Nana
Omar
Paloma

Rene
Sally
Teddy
Vicky
Wilfred



Hurricane Hazards

• Coastal Storm Surge

• Inland Flooding

•High Winds

• Tornadoes



 

Storm SurgeStorm Surge

DEFINITION DEFINITION -- The ABNORMAL rise in water level The ABNORMAL rise in water level 

caused by wind and pressure forces in a hurricane.caused by wind and pressure forces in a hurricane.

Storm surge is the greatest threat to life and property Storm surge is the greatest threat to life and property 

along the coast.along the coast.
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Power of 
the 

Storm 
Surge

Katrina
2005



 

More Representative
for the Bay and Potomac

Annapolis

Baltimore



 

Inland Flooding

Widespread torrential rains, often in excess of a  foot, Widespread torrential rains, often in excess of a  foot, 

can produce deadly and destructive flooding that lasts can produce deadly and destructive flooding that lasts 

well after the hurricane winds have diminished.well after the hurricane winds have diminished.

Flooding is the greatest threat to life and propertyFlooding is the greatest threat to life and property

over inland areas.over inland areas.

Hurricane Agnes, only a category one storm, produced Hurricane Agnes, only a category one storm, produced 

record rainfall over the NE U.S. killing 122 people and record rainfall over the NE U.S. killing 122 people and 

causing 6.4 billion dollars in damage.causing 6.4 billion dollars in damage.



 

Tropical Storm Floyd



 

Flash Flooding

• 5 inches of rain can 
fall in one hour

• Small streams and 
street-side drains 
are quickly 
overwhelmed

• 50% of Flash Flood 
deaths are people 
who attempt to 
drive through water 
flowing across a 
road

Rockville 1975

Photos by Steve Eisen



 

Hurricane force winds, 74 mph or higher can Hurricane force winds, 74 mph or higher can 

destroy poorly constructed buildings and mobile destroy poorly constructed buildings and mobile 

homes.  Debris such as signs, roofing material, homes.  Debris such as signs, roofing material, 

siding and small items left outside, become flying siding and small items left outside, become flying 

missiles in hurricanes.missiles in hurricanes.

Fast moving hurricanes maintain strength farther Fast moving hurricanes maintain strength farther 

inland.  In 1989, Hurricane Hugo battered inland.  In 1989, Hurricane Hugo battered 

Charlotte, NC with gusts to 100 mph causing Charlotte, NC with gusts to 100 mph causing 

massive damage.massive damage.

High Winds



 

• Hurricane Floyd 1999
– Thousands of trees fell in Western Shore 
Counties

– Caused widespread power outages, 
blocked roads, and damaged buildings

– Overturned tractor-trailer on 
Chesapeake Bay Bridge early in storm’s 
intensification stopping traffic on the 
bridge during peak wind gusts (70 to 80 
mph)

High Winds



 

As a tropical cyclone makes landfall and begins to As a tropical cyclone makes landfall and begins to 

decay, the winds at the surface die off quicker that decay, the winds at the surface die off quicker that 

the winds just above the surface. This produces the winds just above the surface. This produces 

vertical wind shear, especially on the tropical cyclone’svertical wind shear, especially on the tropical cyclone’s

right side (left side in the southern hemisphere). This right side (left side in the southern hemisphere). This 

vertical wind shear can result in tornadoes.vertical wind shear can result in tornadoes.

Tornadoes

The Virginia/Maryland region is more prone to 

tornadoes spawned from hurricanes and their 
remnants than anywhere else in the country.



 

Tornadoes from Ivan 2004
Worst local tornado outbreak in recent history



 

Peak Season = Aug – Oct.



 

Maryland Tropical Cyclones

• Remnant of a weakened Tropical 
System 1 to 2 on average per year

• Tropical Storm passing near 
Baltimore every 5 years

• Hurricane passing near Baltimore 
every 50 years



 

Time of Year Storm

33.9 %September1.6 %May

0.8 %December 23.0 %August

0.8 %November9.8 %July

19.5 %October10.6 %June

OccurrenceMonthOccurrenceMonth

For storm affecting the Maryland/Virginia Area



 

Methods of Detection

• Satellite

• Surface 
Observations

• Aircraft 
Reconnaissance

• Radar



NWS TerminologyNWS Terminology

• WARNING means that the 
threat is imminent or  
occurring in the warning 
area. Action needed!

• WATCH means KEEP A 
WATCH OUT. Conditions are 
favorable for the potential 
hazard to occur. Stay tuned 
for updates. Action may be 
needed soon.

• OUTLOOK possible 
concerns in the next several 
days.

Watch versus Warning

Advisories are low-end WARNINGS
Winter Wx Adv, Coastal Flood Adv, etc.



NWS TerminologyNWS Terminology

• WARNING means that 
the Hurricane or 
Tropical Storm threat is 
less than 24 hours away 
and is likely to hit your 
area. Action needed!

• WATCH means KEEP A 
WATCH OUT. The 
Hurricane or Tropical 
Storm threat is 1 to 2 
days away. It may hit 
your area. Stay tuned 
for updates. Action may 
be needed soon.

Watch versus Warning



 

Watch/Warning Areas
Watch/Warning Areas

http://www.nhc.noaa.gov



 

Quickly on heat…Quickly on heat…



 

Hottest ever 
(straight temperature – no HI)

Hottest ever 
(straight temperature – no HI)
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Severe Thunderstorm Watch





 

Downbursts



 

Downburst Characteristics

•Sudden downward rush of air from 

a thunderstorm

•Wind gusts can reach 150 MPH

•Sometimes referred to as a 

microburst

•Downburst damage can easily be 

mistaken for that of a tornado

Downburst damage in Anne Arundel County 

in August 1999.



 

Downburst 
Descending from 

Storm

1

2

3

Formation

Impact

Dissipation



 

Thank You!

www.weather.gov/baltimore
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National Weather Service
Baltimore-Washington Forecast Office
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